Accumulation of brachycerine, an antioxidant glucosidic indole alkaloid, is induced by abscisic acid, heavy metal, and osmotic stress in leaves of Psychotria brachyceras.
Psychotria brachyceras Muell. Arg. produces the antioxidant monoterpene indole alkaloid (MIA) brachycerine, which, besides retaining a glucose residue, has its terpenoid moiety derived not from secologanin, but probably from epiloganin, representing a new subclass of MIAs. In this work we showed that osmotic stress agents, such as sodium chloride, sorbitol and polyethylene glycol (PEG), induced brachycerine accumulation in leaf disks of P. brachyceras. Other oxidative stress inducers, such as exposure to aluminum and silver, also increased brachycerine content. Abscisic acid (ABA) treatment was shown to increase brachycerine yield, suggesting its involvement in brachycerine induction during osmotic stress. Ascorbate peroxidase activity was induced in PEG-treated leaf disks, whereas superoxide dismutase (SOD) activity remained unaltered. Assays with specific inhibitors of the cytosolic mevalonate (MVA) and plastidic 2-C-methyl-D-erythritol 4-phosphate (MEP) pathways showed that the terpenoid moiety of brachycerine derived predominantly from the MEP pathway. These results suggest a potential involvement of brachycerine in plant defense against osmotic/oxidative stress damage, possibly contributing to detoxification of hydroxyl radical and superoxide anion as a SOD-like molecule.